
Name: ___________________________ 

Due: Thursday November 15th, 2018 

SPH3U: Energy and Power  

Lab: Conservation of Energy
  
 
Problem: Is the total mechanical energy conserved when the system shown at the right below is 

released? 
Hypothesis: (Write your own hypothesis) 

Procedure: 
1. Set up the apparatus (cart, pulley, hanging mass) as shown in the figure above.    
2. Record the mass of the cart in kilograms.  
   The mass of the cart was ___________ kg. 
3. Release the system and use your cell phone to record the motion of the cart. Ensure that there is an 

object that can be used for a scale reference.  
4. Using a video analysis program, like Tracker, to determine the height and the speed of the hanging 

mass as a function of time. Note: Since the mass and the cart are attached with a string, the speed of 
the mass will be same as the speed of the cart.  

5. Record the data from the video analysis program in Table 1 below.   
 

Table 1: Height and Speed vs Time for the Cart and Hanging Mass 

Time (s)           

Height (m)           

Speed(m/s)           

 
6. Calculate and record the gravitational potential energy of the hanging mass as a function of time in 

Table 2 below. Provide one (1) sample calculation of the gravitational potential energy in the 
calculations and analysis section below. Note: We can ignore the gravitational potential energy of the 
cart as it does NOT change.                [1 mark A] 

7. Both the hanging mass and the cart gain kinetic energy as they speed up together. Use both masses 
and the speeds found in Table 1 to calculate the kinetic energy of the system and record it in Table 
2.  Provide one (1) sample calculation of the kinetic energy of the system in the calculations and 
analysis section below.              [2 marks A] 

8. Calculate the total mechanical energy of the system by adding the kinetic and potential energy and 
record in Table 2. One sample calculation should completed in the calculations and analysis section 
below.                   [1 mark A] 

9. On the grid found on the next page create an Energy vs Time graph. On the same axes graph EG vs t, 
EK vs t and ET vs t. Use a different colour and/or a legend for each graph. Draw either a line or curve 
of best fit as appropriate to each data set            [6 marks C] 

 
Calculations and Analysis:  

 

Knowledge Thinking Application Communication 
  /11 /6 

Sample Calculations for 𝑬𝑮,𝑬𝑲, and 𝑬𝑻         [4 marks A] 

[1 mark A] 
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Table 2: The gravitational potential energy (EG), Kinetic Energy (EK) and Total Mechanical Energy 
(ET) as a function of time for the system.  
 

Time(s)           

EG (J)           

EK (J)           

ET (J)           

 

 
 
Discussion 
 
1. Explain with the aid of the graph how the experiment demonstrates how energy is transformed.  

[2 marks A] 
 
 
 
 
 
 
 
2. Explain with the aid of the graph whether mechanical energy is conserved or not. If the mechanical 

energy is not conserved give a possible explanation why.  
[4 marks A] 

 


